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Table S1A: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w¥), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the M11 density functional and the Def2TZVP basis set using
water as solvent simulated with the SMD parametrization of the IEF-PCM model. The upper part
of the table shows the results derived assuming the validity of KID procedure and the lower part
shows the results derived from the calculated vertical I and A.

Property HOMO LUMO g NK WK Wk w;g Awli(
Acetaldehyde -10.35 1.61 4.37 11.95 0.80 4.53 0.16 4.69
Acetol -9.97 1.63 4.17 11.60 0.75 4.31 0.14 4.45
Acetone -10.18 1.79 4.20 11.97 0.74 432 012 4.44
Arabinose -10.11 1.31 440 11.42 085 4.61 0.21 4.82
Glucose -9.98 1.19 4.40 11.17 0.87 4.63 0.23 4.86

d-Glyceraldehyde -10.49 1.33 458 11.82 0.89 480 0.22 5.02
Glycolaldehyde -10.47 1.31 4.58 11.78 089 481 0.23 5.04

Glyoxal -10.33 -0.62 547 971 154 643 095 7.38
I-Glyceraldehyde  -10.49 1.33 4.58 11.82 0.89 4.80 0.22 5.02
Methylglyoxal -10.20 -0.40 530 9.79 143 6.13 0.83 6.96
Ribose -10.16 1.15 450 11.31 0.90 4.75 0.25 5.00
Property I A X n w w™ wt  Aw®
Acetaldehyde 7.39 1.31 435 6.08 1.56 5.67 1.32 6.99
Acetol 7.23 1.16 4.19 6.07 1.45 537 1.18 6.55
Acetone 7.23 1.01 412 6.21 137 5.18 1.06 6.24
Arabinose 7.53 1.55 454 598 1.72 6.09 1.55 7.64
Glucose 7.57 1.66 461 591 180 6.28 1.66 7.94
d-Glyceraldehyde 7.63 1.54 4.58 6.09 1.72 6.12 1.54 7.66
Glycolaldehyde 7.58 1.58 458 599 1.7 6.17 1.59 7.75
Glyoxal 7.75 3.35 5.5 4.40 3.50 10.05 4.50 14.55
1-Glyceraldehyde 7.63 1.54 458 6.09 1.72 6.12 1.54 7.66
Methylglyoxal 7.55 3.14 534 442 323 941 4.07 1348
Ribose 7.77 1.68 4.73 6.08 1.83 6.41 1.69 8.10




Table S1B: Descriptors J7, Ja, Jur, Iy, I, Jus ID1, Juts Jw—, Jaws and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table STA

Jr Ja Jar Iy Iy Jo Ipr Ju- Jur Jawr Ip2
Acetaldehyde 2.96 2.92 4.16 0.02 5.88 0.76 5.93 1.14 1.16 2.30 2.82

Acetol 2.75 279 391 0.02 5.53 0.70 5.58 1.06 1.04 2.10 2.57
Acetone 2.96 2.80 4.07 0.08 5.76 0.63 5.79 0.86 0.94 1.80 2.20
Arabinose 2.9 2.86 3.85 0.14 544 0.87 5.51 148 1.34 2.82 3.45
Glucose 241 2.85 3.73 0.22 526 094 535 1.65 1.43 3.09 3.78

d-Glyceraldehyde 2.85 2.87 4.05 0.01 5.72 0.84 5.78 1.32 1.31 2.63 3.22
Glycolaldehyde  2.90 2.89 4.09 0.00 5.79 0.86 5.85 1.35 1.36 2.71 3.32
Glyoxal 258 2.73 3.76 0.07 532 1.96 5.67 3.62 3.55 7.17 8.78
-Glyceraldehyde 2.85 2.87 4.05 0.01 5.72 0.84 5.78 1.32 1.31 2.63 3.22
Methylglyoxal 2.65 2.73 3.80 0.04 5.38 1.80 5.67 3.28 3.24 6.52 7.99
Ribose 2.39 2.84 3.71 0.22 523 094 5.32 1.66 1.44 3.10 3.80
Average 2.72 2.83 3.93 0.08 5.55 1.01 5.66 1.70 1.65 3.35 4.11




Table S2A: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w¥), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the M11L density functional and the Def2TZVP basis set using
water as solvent simulated with the SMD parametrization of the IEF-PCM model. The upper part
of the table shows the results derived assuming the validity of KID procedure and the lower part
shows the results derived from the calculated vertical I and A.

Property HOMO LUMO xx nx Wk  Wg w; Awli(
Acetaldehyde -6.65 -1.49 4.07 5.16 1.60 5.56 1.50 7.06
Acetol -6.33 -1.38  3.86 4.95 1.50 524 1.38 6.62
Acetone -6.55 -1.25 390 5.31 143 5.15 1.25 6.39
Arabinose -6.43 -1.72  4.08 471 177 587 179 7.65
Glucose -6.39 -1.86 4.13 4.53 1.88 6.10 1.98 8.08
d-Glyceraldehyde  -6.71 -1.75 423 496 1.80 6.03 1.80 7.83
Glycolaldehyde -6.73 -1.79 426 494 184 6.11 1.85 7.96
Glyoxal -6.59 -3.73 5.16 286 4.66 12.07 6.91 18.99
1-Glyceraldehyde -6.71 -1.75 423 496 1.80 6.03 1.80 7.83
Methylglyoxal -6.48 -3.42 495 3.06 4.00 10.67 5.72 16.39
Ribose -6.53 -1.87 420 4.66 190 6.19 198 8.17
Property I A X n w w™ wt  Aw®
Acetaldehyde 7.15 1.21 4.18 5.94 147 540 122 6.62
Acetol 6.82 1.11 397 571 138 5.10 1.13 6.22
Acetone 7.01 0.97 3.99 6.04 1.32 5.01 1.02 6.04
Arabinose 6.82 1.45 414 537 1.59 559 145 7.04
Glucose 6.74 1.56 4.15 5.18 1.66 5.72 158 7.30

d-Glyceraldehyde 7.16 144 430 5.72 162 575 1.44 7.19
Glycolaldehyde 7.26 1.51 4.39 5.75 1.67 590 151 741

Glyoxal 7.16 3.32 5.24 3.84 3.58 10.01 4.77 14.79
l-Glyceraldehyde 7.16 144 430 572 162 57 144 7.19
Methylglyoxal 7.03 3.04 5.03 3.98 3.18 9.12 4.09 13.21
Ribose 6.88 1.59 423 529 169 583 160 7.43




Table S2B: Descriptors J7, Ja, Jur, Iy, I, Jus ID1, Juts Jw—, Jaws and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table S2A

Jr Ja Jar Iy Iy Jo Ipr Ju- Jur Jawr Ip2
Acetaldehyde 0.51 0.28 0.58 0.11 0.79 0.13 0.81 0.16 0.27 0.44 0.54

Acetol 0.49 0.27 0.56 0.11 0.75 0.12 0.77 0.14 0.25 0.40 0.49
Acetone 0.46 0.27 0.54 0.09 0.73 0.11 0.75 0.13 0.23 0.36 0.44
Arabinose 0.39 0.27 047 0.06 0.66 0.17 0.69 0.28 0.33 0.61 0.75
Glucose 0.35 0.30 0.46 0.02 0.64 0.22 0.68 0.38 0.40 0.78 0.96

d-Glyceraldehyde 0.45 0.30 0.55 0.07 0.76 0.18 0.78 0.28 0.36 0.64 0.78
Glycolaldehyde  0.53 0.28 0.59 0.13 0.80 0.16 0.83 0.21 0.34 0.55 0.68
Glyoxal 0.57 0.41 0.70 0.08 0.98 1.08 1.46 2.06 2.14 4.20 5.14
l-Glyceraldehyde 0.45 0.30 0.55 0.07 0.76 0.18 0.78 0.28 0.36 0.64 0.78
Methylglyoxal 0.55 0.38 0.67 0.08 0.93 0.82 1.24 1.55 1.63 3.18 3.89
Ribose 0.35 0.29 0.45 0.03 0.64 0.20 0.67 0.35 0.38 0.73 0.90
Average 0.46 0.30 0.56 0.08 0.77 0.31 0.86 0.53 0.61 1.14 1.40




Table S3A: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w¥), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the MN12L density functional and the Def2TZVP basis set using
water as solvent simulated with the SMD parametrization of the IEF-PCM model. The upper part
of the table shows the results derived assuming the validity of KID procedure and the lower part
shows the results derived from the calculated vertical I and A.

Property HOMO LUMO xx nx Wk  Wg w; Awli(
Acetaldehyde -6.60 -1.15  3.88 545 138 5.04 1.16 6.20
Acetol -6.24 -1.06 3.65 5.18 1.29 4.72 1.07 5.79
Acetone -6.46 -0.93 3.69 5.53 1.23 4.66 0.96 5.62
Arabinose -6.37 -1.39  3.88 4.97 1.51 5.27 1.40 6.67
Glucose -6.25 -1.49 3.87 4.76 157 538 1.51 6.89
d-Glyceraldehyde  -6.71 -1.40  4.05 531 1.55 545 140 6.85
Glycolaldehyde -6.70 -1.44  4.07 5.26 1.58 5.52 1.45 6.97
Glyoxal -6.62 -3.44  5.03 3.17 3.99 10.68 5.65 16.34
1-Glyceraldehyde -6.71 -1.40  4.05 5.31 155 545 140 6.85
Methylglyoxal -6.49 -3.17 483 3.32 3.51 9.65 4.82 14.47
Ribose -6.40 -1.50 395 4.89 1.59 547 1.52 6.99
Property I A X n w w™ wt  Aw®
Acetaldehyde 6.96 0.92 3.94 6.04 1.28 4.92 098 5.89
Acetol 6.62 0.79 3.70 5.83 1.18 4.57 0.87 5.44
Acetone 6.78 0.65 3.71 6.14 1.12 449 0.77 5.26
Arabinose 6.69 1.17 393 551 140 5.11 1.18 6.29
Glucose 6.59 1.25 3.92 534 144 517 125 6.43

d-Glyceraldehyde 7.05 1.16 410 589 143 528 1.18 6.46
Glycolaldehyde 7.09 123 416 587 147 540 1.24 6.63

Glyoxal 7.11 3.07  5.09 4.04 321 922 413 13.35
l-Glyceraldehyde  7.05 116 410 589 143 528 1.18 6.46
Methylglyoxal 6.96 2.83  4.89 4.13 290 850 3.60 12.10
Ribose 6.73 128 4.01 545 147 529 1.28 6.57




Table S3B: Descriptors J7, Ja, Jur, Iy, I, Jus ID1, Juts Jw—, Jaws and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table S3A

Jr Ja Jar Iy Iy Jo Ipr Ju- Jur Jawr Ip2
Acetaldehyde 0.36 0.23 0.43 0.06 0.59 0.09 0.60 0.12 0.18 0.30 0.37

Acetol 0.38 0.27 047 0.06 0.65 0.11 0.66 0.15 0.20 0.35 0.43
Acetone 0.32 0.28 0.43 0.02 0.60 0.11 0.61 0.17 0.19 0.36 0.44
Arabinose 0.32 0.22 0.39 0.05 0.54 0.11 0.55 0.16 0.21 0.38 0.46
Glucose 0.34 0.24 0.41 0.05 0.58 0.14 0.60 0.21 0.26 0.47 0.58

d-Glyceraldehyde 0.34 0.24 0.42 0.05 0.58 0.12 0.60 0.17 0.22 0.39 0.48
Glycolaldehyde  0.39 0.22 0.45 0.09 0.61 0.10 0.62 0.12 0.21 0.33 0.41
Glyoxal 0.50 0.37 0.62 0.07 0.87 0.77 1.16 1.46 1.53 2.99 3.66
-Glyceraldehyde 0.34 0.24 0.42 0.05 0.58 0.12 0.60 0.17 0.22 0.39 0.48
Methylglyoxal 0.47 0.34 0.58 0.06 0.81 0.62 1.02 1.15 1.22 2.37 2.90
Ribose 0.34 0.22 0.40 0.06 0.56 0.12 0.57 0.18 0.24 0.42 0.51
Average 0.37 0.26 0.46 0.06 0.63 0.22 0.69 0.37 0.43 0.80 0.98




Table S4A: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w'), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the MN12SX density functional and the Def2TZVP basis set
using water as solvent simulated with the SMD parametrization of the IEF-PCM model. The upper
part of the table shows the results derived assuming the validity of KID procedure and the lower
part shows the results derived from the calculated vertical I and A.

Property HOMO LUMO xg 15 Wk Wk w;g Awljé
Acetaldehyde -7.52 -0.94 423 6.58 1.36 5.25 1.02 6.27
Acetol -7.14 -0.90 4.02 6.24 1.29 498 0.97 5.95
Acetone -7.37 -0.75 4.06 6.63 1.24 493 0.87 5.81
Arabinose -7.25 -1.20 422 6.06 1.47 544 121 6.65
Glucose -7.14 -1.29 421 5.85 1.52 550 1.29 6.80
d-Glyceraldehyde  -7.62 -1.19 440 6.43 1.51 5.62 1.22 6.84
Glycolaldehyde -7.61 -1.25 443 6.36 154 570 1.27 6.97
Glyoxal -7.51 -3.14 532 437 3.24 941 4.09 13.50
-Glyceraldehyde -7.62 -1.19 440 6.43 151 562 1.22 6.84
Methylglyoxal -7.37 -2.90 5.13 447 295 874 3.61 12.34
Ribose -7.28 -1.32 430 595 1.55 5.63 1.33 6.96
Property I A X n w wo o wT AwT
Acetaldehyde 7.21 1.17 4.19 6.04 1.45 537 1.19 6.56
Acetol 6.96 1.06 4.01 590 136 5.09 1.09 6.18
Acetone 7.04 0.92 398 6.12 1.29 496 098 5.93
Arabinose 7.17 1.40 429 578 159 5.68 1.40 7.08
Glucose 7.09 149 429 561 1.64 5.78 1.49 7.26
d-Glyceraldehyde 7.37 1.39 438 598 1.60 5.77 139 7.17
Glycolaldehyde 7.35 145 440 5.89 164 585 145 7.31
Glyoxal 7.46 3.24 5.35 4.22 340 9.73 4.38 14.11
-Glyceraldehyde 7.37 1.39 4.38 5.98 1.60 577 139 7.17
Methylglyoxal 729 301 515 4.28 3.10 9.04 3.89 12.93
Ribose 7.23 1.52 438 5.72 1.67 5.89 1.52 7.41




Table S4B: Descriptors J7, Ja, Jur, Iy, I, Jus ID1, Juts Jw—, Jaws and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table S4A

oo Ja Jar Jy Jy o Jo It Jom Jor Jawr Jpo
Acctaldehyde  0.32 0.22 0.39 0.05 0.54 0.09 0.55 0.12 0.17 0.29 0.36

Acetol 0.18 0.16 0.24 0.01 0.35 0.07 0.35 0.11 0.12 0.23 0.28
Acetone 0.33 0.17 0.37 0.08 0.50 0.05 0.51 0.02 0.11 0.13 0.17
Arabinose 0.08 0.20 0.22 0.06 0.28 0.12 0.31 0.25 0.19 0.43 0.53
Glucose 0.04 0.20 0.20 0.08 0.24 0.12 0.28 0.27 0.19 0.47 0.57

d-Glyceraldehyde 0.24 0.20 0.31 0.02 0.44 0.10 0.45 0.15 0.17 0.33 0.40
Glycolaldehyde  0.27 0.20 0.33 0.03 0.47 0.10 0.48 0.15 0.18 0.34 0.41
Glyoxal 0.04 0.11 0.12 0.03 0.15 0.16 0.22 0.32 0.29 0.61 0.75
-Glyceraldehyde 0.24 0.20 0.31 0.02 0.44 0.10 0.45 0.15 0.17 0.33 0.40
Methylglyoxal 0.07 0.11 0.13 0.02 0.18 0.15 0.24 0.31 0.28 0.59 0.72
Ribose 0.04 0.19 0.20 0.07 0.24 0.12 0.28 0.26 0.19 0.45 0.56
Average 0.17 0.18 0.26 0.04 0.35 0.11 0.37 0.19 0.19 0.38 0.47




Table S5A: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w¥), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the N12 density functional and the Def2TZVP basis set using
water as solvent simulated with the SMD parametrization of the IEF-PCM model. The upper part
of the table shows the results derived assuming the validity of KID procedure and the lower part
shows the results derived from the calculated vertical I and A.

Property HOMO LUMO xx nx Wk  Wg w; Awli(
Acetaldehyde -6.01 -1.66 3.84 4.34 1.69 5.58 1.74 7.32
Acetol -5.70 -1.52  3.61 4.17 1.56 5.19 1.58 6.77
Acetone -5.84 -1.40  3.62 4.44 147 5.03 141 6.44
Arabinose -5.87 -1.87 3.87 4.00 1.87 594 206 8.00
Glucose -5.76 -2.07 391 3.70 2.07 6.33 242 8.75
d-Glyceraldehyde  -6.10 -1.88  3.99 422 1.89 6.03 2.04 8.08
Glycolaldehyde -6.14 -1.93  4.03 421 193 6.14 211 8.25
Glyoxal -6.12 -3.89 5.01 223 5.62 13.89 8.88 22.77
1-Glyceraldehyde -6.10 -1.88 399 4.22 1.89 6.03 2.04 8.08
Methylglyoxal -5.96 -3.57 477 239 4.76 12.056 7.28 19.33
Ribose -5.95 -2.09 4.02 386 2.09 643 241 884
Property I A X n w w™ wt  Aw®
Acetaldehyde 6.90 0.99 3.95 591 1.32 4.97 1.03 6.00
Acetol 6.38 0.88 3.63 5.50 1.20 4.55 0.92 5.47
Acetone 6.69 0.74 3.71 595 1.16 4.55 0.83 5.38
Arabinose 6.31 1.20  3.76 5.11 138 496 1.20 6.16
Glucose 6.16 1.37  3.76 479 148 5.14 138 6.51

d-Glyceraldehyde 6.71 1.20 395 552 142 516 1.20 6.36
Glycolaldehyde 6.94 127 411 566 149 538 1.28 6.66

Glyoxal 6.87 3.23 5.06 3.64 3.50 9.76 4.71 14.47
l-Glyceraldehyde 6.71 1.20 3.95 5562 142 516 120 6.36
Methylglyoxal 6.66 294 480 3.72 3.10 8.84 4.03 12.87
Ribose 6.35 1.41 3.88 494 152 529 141 6.71




Table S5B: Descriptors Jr, Ja, Jur, Iy, Jys Jw, ID1, Jut, Ju—s Jawt and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, I-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table S5A

Jr Ja Jur JX Jn Jo JIp1 Jo- Jutr Jawt JIp2
Acetaldehyde 0.90 0.68 1.12 0.11 1.57 0.38 1.62 0.60 0.71 1.32 1.61

Acetol 0.68 0.65 0.94 0.02 1.32 0.37 1.37 0.64 0.66 1.30 1.59
Acetone 0.86 0.66 1.08 0.10 1.51 0.31 1.55 0.48 0.58 1.06 1.31
Arabinose 0.44 0.67 0.80 0.12 1.11 0.49 1.22 0.98 0.86 1.84 2.25
Glucose 0.40 0.70 0.80 0.15 1.09 0.59 1.25 1.19 1.04 2.24 2.74

d-Glyceraldehyde 0.61 0.69 0.92 0.04 1.30 0.47 1.38 0.88 0.84 1.72 2.11
Glycolaldehyde  0.80 0.65 1.03 0.07 1.45 0.44 1.52 0.76 0.83 1.59 1.95
Glyoxal 0.74 0.66 1.00 0.04 1.41 2.12 2.55 4.13 4.17 831 10.17
l-Glyceraldehyde 0.61 0.69 0.92 0.04 1.30 0.47 1.38 0.88 0.84 1.72 2.11
Methylglyoxal 0.70 0.63 0.94 0.04 1.33 1.66 2.13 3.21 3.25 6.47 7.92
Ribose 0.40 0.68 0.79 0.14 1.08 0.57 1.23 1.13 1.00 2.13 2.61
Average 0.65 0.67 0.94 0.08 1.32 0.72 1.56 1.35 1.34 2.70 3.31

10



Table S6A: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w¥), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the N12SX density functional and the Def2TZVP basis set using
water as solvent simulated with the SMD parametrization of the IEF-PCM model. The upper part
of the table shows the results derived assuming the validity of KID procedure and the lower part
shows the results derived from the calculated vertical I and A.

Property HOMO LUMO xx nx Wwx Wk w;g Awli(
Acetaldehyde -7.21 -0.98 4.10 6.23 135 5.13 1.03 6.16
Acetol -6.88 -0.89 388 599 1.26 483 095 5.78
Acetone -7.05 -0.73  3.89 6.31 1.20 4.74 0.85 5.59
Arabinose -7.04 -1.22 413 5.82 147 536 123 6.60
Glucose -6.91 -1.36  4.14 555 1.54 550 136 6.86
d-Glyceraldehyde  -7.33 -1.22 428 6.11 1.50 5.52 124 6.75
Glycolaldehyde -7.34 -1.27 430 6.08 1.52 558 1.28 6.86
Glyoxal -7.31 -3.27 529 4.04 346 9.81 453 14.34
I-Glyceraldehyde -7.33 -1.22 428 6.11 150 5.52 1.24 6.75
Methylglyoxal -7.15 -3.00 5.07 4.15 3.10 9.00 3.93 12.93
Ribose -7.09 -1.40 425 5.70 1.58 5.64 140 7.04
Property I A X n w w” wt  AwT
Acetaldehyde 7.12 1.16 4.14 596 144 532 1.18 6.50
Acetol 6.83 1.03 393 5.81 133 4.98 1.06 6.04
Acetone 6.93 0.88 3.90 6.05 126 484 094 5.79
Arabinose 7.03 1.37 420 5.66 156 5.57 137 6.94
Glucose 6.91 1.50 4.20 540 1.64 5.71 151 7.22

d-Glyceraldehyde 7.28 1.37 4.33 591 158 5.70 137 7.07
Glycolaldehyde 7.28 144 436 583 163 580 144 7.24

Glyoxal 7.37 3.33 535 4.04 3.54 10.0 14.67 14.68
1-Glyceraldehyde 7.28 1.37 4.33 591 158 570 137 7.07
Methylglyoxal 7.17 3.08 512 4.10 3.20 9.23 4.10 13.33
Ribose 7.09 1.54 431 556 1.68 586 1.54 7.40
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Table S6B: Descriptors J7, Ja, Jur, Iy, I, Jus ID1, Juts Jw—, Jaws and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table S6A

Jr Ja Jar Iy Iy Jo Ipt Ju- Ju+ Jawr JIp2
Acetaldehyde 0.09 0.18 0.20 0.04 0.28 0.09 0.29 0.19 0.15 0.33 0.41

Acetol 0.05 0.14 0.15 0.05 0.19 0.07 0.20 0.15 0.11 0.26 0.32
Acetone 0.12 0.14 0.18 0.01 0.26 0.06 0.27 0.11 0.10 0.20 0.25
Arabinose 0.01 0.15 0.15 0.07 0.16 0.09 0.20 0.21 0.14 0.35 0.43
Glucose 0.01 0.14 0.14 0.07 0.15 0.09 0.19 0.21 0.15 0.36 0.44

d-Glyceraldehyde 0.05 0.15 0.16 0.05 0.20 0.09 0.22 0.18 0.14 0.32 0.39
Glycolaldehyde  0.07 0.18 0.19 0.05 0.24 0.10 0.27 0.22 0.16 0.38 0.47
Glyoxal 0.06 0.06 0.09 0.06 0.00 0.08 0.10 0.20 0.14 0.34 0.42
I-Glyceraldehyde 0.05 0.15 0.16 0.05 0.20 0.09 0.22 0.18 0.14 0.32 0.39
Methylglyoxal 0.02 0.08 0.08 0.05 0.06 0.10 0.13 0.23 0.18 0.40 0.49
Ribose 0.00 0.14 0.14 0.07 0.14 0.09 0.18 0.21 0.14 0.36 0.44
Average 0.05 0.14 0.15 0.05 0.17 0.09 0.21 0.19 0.14 0.33 0.41
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Table S7TA: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w'), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the SOGGA11 density functional and the Def2TZVP basis set
using water as solvent simulated with the SMD parametrization of the IEF-PCM model. The upper
part of the table shows the results derived assuming the validity of KID procedure and the lower
part shows the results derived from the calculated vertical I and A.

Property HOMO LUMO g NK WK Wi w;g Awli(
Acetaldehyde -5.98 -1.86  3.92 4.12 1.87 595 2.03 7.99
Acetol -5.68 -1.73 370 395 174 557 187 7.44
Acetone -5.83 -1.62  3.73 4.21 1.65 5.42 1.70 7.12
Arabinose -5.87 -2.16  4.02 3.71 218 6.60 258 9.17
Glucose -5.89 -2.33 411 356 238 7.03 292 9.95
d-Glyceraldehyde  -6.03 -2.20 412 383 221 6.72 260 9.32
Glycolaldehyde -6.13 -2.13  4.13 4.00 2.13 6.58 245 9.03
Glyoxal -6.09 -4.09 5.09 2.00 6.48 15.63 10.54 26.17
-Glyceraldehyde -6.03 -2.20 412 3.83 221 6.72 2.60 9.32
Methylglyoxal -5.91 -3.75 483 215 542 13.39 856 21.96
Ribose -5.79 -2.14 396 365 215 6.51 254 9.05
Property I A X n w w” wt Awt
Acetaldehyde 7.06 1.21 4.13 585 146 5.35 1.22  6.57
Acetol 6.47 1.09 378 537 133 4.89 1.11 5.99
Acetone 6.86 -3.48 1.69 10.34 0.14 1.76 0.08 1.84
Arabinose 6.29 1.39 384 490 150 523 1.40 6.63
Glucose 6.28 1.52 390 476 160 544 154 6.98

d-Glyceraldehyde 6.59 1.41 4.00 5.18 154 541 141 6.82
Glycolaldehyde 7.03 147 425 556 1.62 5.72 147 7.19

Glyoxal 6.96 3.42 5.19 3,53 3.81 1044 5.25 15.69
-Glyceraldehyde 6.59 1.41 4.00 5.18 154 541 141 6.82
Methylglyoxal 6.72 3.12 492 3.60 337 942 450 1391
Ribose 6.32 1.37 385 495 150 523 138 6.61
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Table S7B: Descriptors J7, Ja, Jur, Iy, I, Jus ID1, Juts Jw—, Jaws and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table STA

Jro Ja Jur Iy Iy Jo bt Jo- Juor Jawr JIp2
Acetaldehyde 1.07 0.65 1.26 0.21 1.73 0.41 1.9 0.60 0.81 141 1.74

Acetol 0.79 0.63 1.01 0.08 1.42 0.41 1.48 0.68 0.76 1.44 1.77
Acetone 1.02 5.10 5.20 2.04 6.12 1.51 6.63 3.66 1.62 5.27 6.62
Arabinose 0.42 0.77 0.88 0.18 1.19 0.67 1.38 1.36 1.18 2.54 3.12
Glucose 0.39 0.81 0.90 0.21 1.20 0.78 1.45 1.59 1.38 2.97 3.64

d-Glyceraldehyde 0.55 0.79 0.97 0.12 1.34 0.67 1.51 1.31 1.19 250 3.07
Glycolaldehyde  0.91 0.66 1.12 0.12 1.57 0.51 1.65 0.86 0.98 1.83 2.25
Glyoxal 0.87 0.67 1.09 0.10 1.53 2.67 3.08 5.19 5.29 10.48 12.84
l-Glyceraldehyde 0.55 0.79 0.97 0.12 1.34 0.67 1.51 1.31 1.19 250 3.07
Methylglyoxal 0.81 0.63 1.03 0.09 1.45 2.06 2.52 3.98 4.07 8.05 9.85
Ribose 0.53 0.76 0.93 0.11 1.29 0.65 1.45 1.28 1.16 2.44 3.00
Average 0.72 1.12 140 031 1.84 1.00 2.22 198 1.79 3.77 4.63
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Table S8A: HOMO and LUMO orbital energies (in eV), ionization potentials I and electron affini-
ties A (in eV), and global electronegativity x, total hardness 7, global electrophilicity w, elec-
trodonating power (w™), electroaccepting power (w'), and net electrophilicity Aw* of Acetalde-
hyde, Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methyl-
glyoxal and Ribose calculated with the SOGGA11X density functional and the Def2TZVP basis
set using water as solvent simulated with the SMD parametrization of the IEF-PCM model. The
upper part of the table shows the results derived assuming the validity of KID procedure and the
lower part shows the results derived from the calculated vertical I and A.

Property HOMO LUMO xg 15 Wk Wk w;g Awljé
Acetaldehyde -8.65 0.09 428 874 1.05 4.78 0.50 5.28
Acetol -8.28 0.14  4.07 842 0.98 4.52 046 4.98
Acetone -8.48 0.31 4.08 879 0.95 449 040 4.89
Arabinose -8.69 -0.42 456 827 1.25 530 0.75 6.05
Glucose -8.29 -0.40 434 790 1.19 5.05 0.71 5.77
d-Glyceraldehyde  -8.76 -0.17 446 859 1.16 5.09 0.62 5.71
Glycolaldehyde -8.76 -0.21 449 8.55 1.18 5.13 0.64 5.78
Glyoxal -8.67 -2.17 542 6.49 226 7.64 222 9.86
1-Glyceraldehyde -8.76 -0.17 446 8.59 1.16 5.09 0.62 5.71
Methylglyoxal -8.52 -1.95 523 6.57 2.08 7.20 1.96 9.16
Ribose -8.30 -0.08 419 8.22 1.07 4.75 0.56 5.31
Property I A X n w wo o wT AwT
Acetaldehyde 7.23 1.19 421 6.04 147 542 1.21 6.63
Acetol 7.04 1.04 4.04 6.00 1.36 5.12 1.08 6.19
Acetone 7.06 0.88 3.97 6.17 1.28 4.92 095 5.88
Arabinose 7.47 1.62 4.55 5.84 1.77 6.18 1.63 7.80
Glucose 7.35 1.65 450 5.71 1.77 6.15 1.65 7.81
d-Glyceraldehyde 7.43 141 442 6.02 1.63 5.84 142 7.25
Glycolaldehyde 7.40 148 444 592 166 592 1.48 7.40
Glyoxal 7.61 3.31 5.46 430 3.46 9.92 4.46 14.38
1-Glyceraldehyde 7.43 141 442 6.02 163 5.84 142 7.25
Methylglyoxal 7.42 3.07 524 435 3.16 9.21 397 13.18
Ribose 7.13 1.28 4.21 5.85 151 5,50 1.29 6.79
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Table S8B: Descriptors J7, Ja, Jur, Iy, I, Jus ID1, Juts Jw—, Jaws and Jps for the Acetaldehyde,
Acetol, Acetone, Arabinose, Glucose, d-Glyceraldehyde, Glyoxal, 1-Glyceraldehyde, Methylglyoxal
and Ribose molecules calculated from the results of Table SSA

Jr Ja Jar Iy Iy Jo Ipr Ju- Jur Jawr Ip2
Acetaldehyde 1.42 1.29 1.91 0.07 2.70 0.42 2.74 0.64 0.71 1.35 1.66

Acetol 1.24 1.18 1.71 0.03 2.42 0.38 2.45 0.59 0.62 1.21 1.48
Acetone 142 1.20 1.86 0.11 2.62 0.33 2.64 0.44 0.55 0.99 1.21
Arabinose 1.23 1.21 1.72 0.01 2.43 0.51 2.49 0.87 0.88 1.75 2.15
Glucose 094 1.25 1.56 0.16 2.19 0.58 2.27 1.10 0.94 2.04 2.50

d-Glyceraldehyde 1.33 1.25 1.82 0.04 2.58 0.47 2.62 0.75 0.79 1.55 1.89
Glycolaldehyde  1.37 1.27 1.87 0.05 2.64 0.49 2.68 0.78 0.83 1.62 1.98
Glyoxal 1.06 1.13 1.55 0.04 2.19 1.20 2.50 2.28 2.24 4.52 5.54
-Glyceraldehyde 1.33 1.25 1.82 0.04 2.58 0.47 2.62 0.75 0.79 1.55 1.89
Methylglyoxal 1.10 1.12 1.57 0.01 2.22 1.07 2.46 2.02 2.00 4.02 4.92
Ribose 1.17 1.20 1.68 0.01 2.37 0.44 241 0.75 0.73 148 1.81
Average 1.24 1.21 1.73 0.06 2.45 0.58 2.53 1.00 1.01 2.01 2.46
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